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among the quantities P,  Q,  R,  ..., nor  the series for y become 
a multiple of  the primitive equation xm+ A x " - I  + B x ''--~ ... 
+ V - - - - O .  

~To be continued.] 

L X V .  Proceedings o f  Learned Societies. 

O F F I C I A L  R E P O R T  O F  T H E  P R O C E E D I N G S  O F  T H E  B R I T 1 S t I  AS-  

S O C I A T I O N  F O R  T H E  ADVANCEI~IENT O F  SCIENCE~ AT T H E  

D U B L I N  M E E T I N G ~  A U G U S T  ] 8 ~ 5 .  

Communicated by the Council and Secretaries. 
[Continued from p. 411.] 

Notices and Abstracts of Miscellaneous Communications to the Sections, 
continued. 

G E O L O G Y  A N D  G E O G R A P H Y .  

On the Geological Map of Ireland. By  R. Z. GRIFFITH. 

M R. G RIFFITH presented his Geological Map of Ireland, the result 
of many years research and labour, assisted in part by the publi- 

cations of Weaver, Conybeare, Buckland, and Berger. Mr. Griffith, in 
pointing out the inaccuracies of existing maps of Ireland, dwelt on 
the advantages which will be derived from the publication of the Ord- 
nance maps of Ireland, four counties of which have now appeared. 
At present great difficulties attend the allocation of geological phve- 
nomena, which are frequently misplaced in relation to each other, 
from the necessity of following the defects of the old maps. Mr. Grif- 
fith, as an example, stated that in Arrowsmith's map, Benwee Head 
is placed twenty miles north of the parallel of Sligo, though it 
is actually due west of that town. The remarkable position of 
the mountain masses was first pointed out. They occur on the 
margin of the island, and inclose the great central limestone plain; 
an arrangement which shortens the courses of the rivers, rising as 
they do in the higher grounds, and rapidly descending to the sea. 
The Shannon is an exception, having a course of 140 miles ; but it 
also is affected by the peculiarity alluded to, its stream falling eighty 
feet in the first twenty miles of its course, and only eighty feet more 
in the remaining 120. On the great plain which occupies the centre 
of the island numerous beds of gravel occur, called Escars, which 
though constant in direction when considered in reference to small 
spaces, are variable when the comparison extends over greater 
limits. Mr. Griffith considers the great bogs as due to these accu- 
mulations of gravel, which, by damming in the water, facilitate the 
growth of Sphagnum palustre. Under the bogs are deep deposits of 
marl, underlaid 'by clay and gravel, which further support the idea 
of ancient lakes. The marl was stated to be in one instance forty feet 

occurrence of the exprcssmn 0 -  was taken into consideration was this, to 

reduce the general equation of the ruth degree go a form which would coincide 
with De IHoivre's, if m -~- 5. 
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thick. Mr. Griffith, eonfining himself on this oeeasion to the sedi- 
mentary rocks, commenced his illustrations by those of a more 
crystalline character, such as gneiss, mica slate, &e. ; and stated 
that he considered the great groups of Ireland as corresponding to 
those of Scotland, particularly the Northern to the Grampians, and 
the Mourne to the Dumfriesshire mountains. The general direc- 
tion of stratification is N.E. and S.W., though in Tyrone it is more 
nearly N. and S., being referred to a local axis; and in the south 
nearly E. and W. The beds of primary limestone, associated with 
the primary schists, are not eontinuous, though they  occur in lines: 
when intersected by trap dykes, they become dolomitie. The quartz 
rock, which is also associated with these schists, is sometimes very 
remarkable. At  Dunmore Head it has the structure of orbicular 
granite, or of some varieties of trap, for which it is often mistaken. 
Mica slate is unequally distributed : it is abundant in the north and 
west, less general in the south, and deficient in the Mourne or Down 
district. Mica also, as a mineral, is not general, being in the Mourne 
mountains often replaeed by hornblende. Proceeding to the trans- 
ition schists, Mr. Griflith stated his conviction that they would re- 
quire subdivision, whenever materials had been collected for the 
purpose, in the same manner as those of Wales had been divided by 
Mr. Murehison. For  example, in the older sehists, neither conglo- 
merates nor organic remains are found. In the newer greywaekes, 
the slates alternate with sandstone; and again, in the still newer 
strata, limestone, containing fossils, alternates with the upper por- 
tion of the schists. The old red sandstone is also considered by 
Mr. Griffith divisible into two or three subsections, the upper alter- 
nating with the mountain limestone. Mr. Griffith then described the 
several coal-fields of Ireland, pointing out the distinction between 
those of the north and south, bituminous coal being confined to the 
northern collieries. The more recent sedimentary rocks were then 
briefly described, more especially the new red sandstone, which un- 
derlies the lias and chalk on the S. and E. of Antrim, and is also 
found in Monaghan, and may be traced thence through Tyrone and 
Derry to Lough Foyle, and round Lough Foyle to Donegal. 

Having previously described the sedimentary, he now entered on a 
description of the crystalline rocks considered as rocks of intrusion. 
In the Wicklow range, extending to Brandon, the granite contains no 
hornblende, and, as previously noticed by Mr. Weaver, occurs some- 
times as beds in mica slate. In the Mourne or Down range, the gra- 
nite contains hornblende, which frequently predominates over the 
mica. In Wicklow, mica slate, passing into gneiss and clay slate, 
abuts without disturbance against the granite. In Down mica slate is 
wanting, and the other schistose rocks are frequently disturbed. In 
western Donegal mica slate and quartz rock are abundant, the 
quartz rock being developed to a great extent ; and in Galway also, 
associated with mica slate, quartz rock is extensively diffused. In 
both these counties granite occurs, and the crystalline stratified 
rocks are referred to as affording distinctive characteristics of its 
several localities. The pheenomena usually exhibited by granite 

Third Series. Vol. 7. No. 42, Dee. 18S5, ~ Q 
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veins are frequently observable, such as their passage througl~ the 
adjacent schists, detached portions of which are often enveloped 
in their substance, and the change they effect in their structure. 
Mr. Griffith next described the older and newer trap districts, men- 
tioning many interesting particulars connected with them, such as the 
capping of quartz rock by greenstone, the concentric arrangement 
of the beds of greenstone in Donegal, and the occurrence of quartz 
rock between two beds of greenstone, the quartz being columnar, 
the trap, above and below it, not. In Slieve Gullin greenstone and 
granite were stated to be actually mixed together, whilst in Carling- 
ford the contact of the sienite (or greenstone) with the granite is 
concealed by debris. After noticing briefly the ochre beds which 
so often separate the beds of basalt, and expressing his belief that 
the trachytic porphyry of Sandy Brae in Antrim was nothing more 
than this ochre indurated by heat, Mr. Griffith adduced the fact of  
beds of sienite traversing the cliffs of Murloch Bay, and containing 
detached portions of chalk, as proof that the sienite was posterior 
in appearance to the chalk ; and gave it as his opinion that all the 
crystalline rocks had been fused, and in most cases projected from 
beneath through the sedimentary rocks, the appearance of regular 
strata being due to their projection in a direction parallel to the 
strike of the beds. 

• Mr. Grifllth stated the existence of an extensive marl deposit in 
Wexford, some of the shells of which appeared to correspond with 
those of the crag. 

On a small isolated Patch of Granite which occurs in the County of 
Cavan. By Zieutenant STOTHERD. 

The superficial extent of this granite is about seven square miles, 
and it is separated from the nearest group of primitive rocks, that of  
the Mourne mountains, by the granwaeke or transition schists. This 
small district is entirely surrounded by transition and secondary 
rocks, and exhibits all those changes in the structure of the sedimen- 
tary rocks which are usually observed on their approach to, or con- 
tact with, rocks of a decidedly igneous origin, the schists becoming 
indurated and often changed to quartz rock. The appearance of 
p~imary rocks so far removed from any of the greater masses is 
extremely important in geological speculation, and assists in this 
instance in explaining the broken and detached character of the 
schistose hills, and the induration of many of their strata, since it is 
probable that the granite is at no great distance from the surface 
in t he  whole space between the Cavan primary rocks and the 
M:ourrie mountains, of which they may be considered an extehsion. 

Copies of  a map of the geology of the environs of Dublin, accom- 
anied by a memoir, were presented to the Section by Dr. SCOUL~R, 
mfessor of  Geology to the Royal Dublin Society. 
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On JEleven Trap Dykes in the Counties of Mayo and Sligo, run- 
ning East and West for great distances. By  Archdeacon VER- 
SCHOYLE. (Printed in Proceedings of Geological Society.) 

On certain Fossil Polyparia found in Alluvial Deposits in the vi- 
cinity of Limestone Hills. By  Dr. JACOB. 

The specimens were Litlwdendra, of the species usual in the car- 
boniferous limestone of England, the coralline lamellm being replaced 
by silica, and the limestone partially removed by water containing 
carbonic acid. Similar cases are frequent in the North of England : 
the circumstances under which they occur appear to Dr. Jacob to 
deserve special inquiry. 

On the Silurian and Cambrian Systems, exhibiting the order in 
which the older Sedimentary Strata succeed each other in England 
and Wales. By  Professor SEDGWICK and R. I. Mvncmsos ,  
V.P.G.S. 

Mr. Murchison described a great group of fossiliferous deposits 
which rises out from beneath the old red sandstone. To these rocks, 
which he has termed in descending order the Ludlow, Wenloch, Ca- 
radoc, and Zlandeilo formations, (each distinguished by peculiar or- 
ganic remains, and frequently by subordinate limestones,) it was 
found essential to assign a comprehensive term, since they consti- 
tute one natural system interpolated between the old red sandstone 
and the slaty rocks of Wales. He observed that it was well known 
to all practical geologists, that in consequence of the recent ad- 
vances of the science, it was absolutely imperative that the term 
"transition", under which such rocks would formerly have been de- 
scribed, should now be abandoned, since it had been so used, both 
by Continental and English writers, as to embrace the whole car- 
boniferous series, from which the system under review was not only 
separated by the vast formation of the old red sandstone, but was 
specially to be distinguished by its fossil contents. Urged, therefore, 
by many geologists to propound an entirely new name for the clasa 
of  rocks which had engaged his attention during the last five years, 
Mr. Murchison recently suggested (See Lond. and Edinb. Phil. Mag,  
July 1835, pres. vol. p. ¢8.) that the group should be  termed the 
" Silurian System, the name being derived from the ancient British 
people, the Silures, who under Caractacus made so noble a stand 
against the Romans, and within whose territory the rocks under con- 
sideration are fully displayed. Mr. Murchison then pointed out, that 
wherever the limestones and typical characters of particular forma- 
tions were absent or obscure, it was always practicable, over a re- 
gion of 120 miles in length, extending from the neighbot~rhood of 
the Wrekin and Caradoc hills, in Shropshire, to the west coast of 
Pembrokeshire, to separate the groups into two parts, the "Lud-  
low" and " Wenlock" formations, forming the " Upper Silurian," 
the "Caradoc" and "Llandeito" the " Lower Silurian rochs". He 
further remarked, that in South Wales he had traced many distinct 

3 Q 2  
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passages from the lowest member of the "Silurian system" into the 
underlying slaty rocks, now named by Professor Sedgwiek the 
" gfpper Cambrian.' 

This communication was illustrated by Ordnance Maps extending 
over large parts of eleven counties, eoloured in the field by Mr. 
Murehison. 

Professor Sedgwiek commenced by pointing out the imperfection 
of the sections exhibited in the North of England, and some por- 
tions of North Wales, in consequence of the entire want of conti- 
nuity between the carboniferous series and the inferior schistose 
groups. Some of the latter are fossillferous both in Denbigh- 
shire and Westmorland; but in the interrupted sections of those 
counties it is impossible to tell how many terms are wanting to com- 
plete the series to the old red sandstone and carboniferous lime- 
stone. In the country described by Mr. Murchison these difficulties 
do not exist, and his sections have filled up a wide chasm in the 
succession of British deposits. Professor Sedgwick then described 
in descending order the groups of slate rocks, as they are seen in 
Wales and Cumberland. To the highest he gave the name of Upper 
Cambrian group. It  occupies the greatest part of the chain of the 
Berwyns, where it is connected with the Llandeilo flags of the Silu- 
rian system, and is thence expanded through a considerable portion 
of South Wales. In one part of its course it is based on beds of lime- 
stone and calcareous slate; but on the whole, it contains much less 
calcareous matter than the Silurian system, and has fewer organic re- 
mains. Beds of good roofing-slate occur, and a perfect slaty cleav- 
age is often observed in it transverse to the stratification ; but other 
parts of it are of a coarse mechanical texture. To the next inferior 
group he gave the name of Middle Cambrian. I t  composes all the 
higher mountains of Caernarvonshire and Merionethshire, and 
abounds in fine roofing-slate, alternating with, and apparently pass- 
ing into, irregularly interstratified masses of porphyry. Some por- 
tions of it are coarse and mechanical, and it contains (for example, 
at the top of Snowdon,) a few organic remains, and a fbw examples 
of highly calcareous slates, but no continuous beds of limestone. 
The same group, with the same mineral structure, and in the same 
position, but without organic remains, is greatly developed in Cum- 
berland. The Lower Cambrian group occupies the S. W. coast of 
Caernarvonshire, and a considerable portion of Anglesea : it consists 
chiefly of chlorite Schist, passing here and there into mica schist and 
slaty quartz rock, and contains subordinate masses of serpentine and 
white granular limestone. It contains no organic remains. Beneath 
the Middle Cambrian system (above described) there occurs in 
Cumberland (for example, Skiddaw Forest,)a great formation of 
dark .glossy clayslate, without calcareous matter, and without organic 
remaans. It  passes in descending order into chiastolite slate, mica 
slate, hornblende slate, gneiss, &c., which rest immediately on gra- 
nite. Whether the Lower Cambrian was to be placed on the exact 
parallel of these masses in Skiddaw Forest, the Professor did not de- 
Cermihe. 
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Professor Sedgwiek explained the mode of connecting Mr. Mur- 
ehison's researches with his own, so as to form one general system. 
He pointed out also the limit, as at present known, of fossils, none 
having been hitherto discovered in the Lower Cambrian schists, and 
remarked in reviewing the general ph~enomena, that geologieal epoehs 
were not effeeted by shocks, but, like everything in nature, were 
under the dominion of the usual laws of causation. 

Notices of the Geology of STain. By Dr. TaAILL. 

The author gave a sketch of the results of his personal researches 
in the geology of Spain, restricting himself, however, to a few only 
of the more striking peculiarities. He stated that it was an error to 
suppose all the mountain chains of Spain branches of the Pyrenees, 
from which they are in many cases completely separated. The va- 
riety of climate, and circumstances produced by the union of these 
mountains with the elevated table lands of New Castile, which is two 
thousand feet, and of Arragon, which is two thousand five hundred 
feet above the sea, had very peculiar effects on the flora of the coun- 
try. Dr. Traill pointed out the identity of character which existed be- 
tween the granites and schists of Spain and England, and proceeded 
to the newer strata;  described the brine springs and salt lakes of 
Andalusia, and the deposit of salt which forms part of the base of 
the plain of Grenada. He also showed that lias and true chalk, with 
layers of flint, occur in the South of Spain, and confirmed the state- 
ments by Colonel Silvertop, of the tertiary deposits of Spain. Dr. 
Traill further observed, that bones are found in the fissures of other 
hills in Spain besides that of Gibraltar. 

On certain Disturbances in the Coal Strata of Yorkshire having a 
remarkable Relation to existing Valleys ; illustrated by a Map and 
Sections. By HENay HARTOV. 

M. A6AssIz presented the fourth and fifth livraisons of his 
work on Fossil Fishes, and stated, that by the great addition of 300 
species which had been obtained from the cabinets of these countries, 
the total number had been raised to about 900. He then advanced 
some general views on the conclusions to be drawn from the geolo- 
gical distribution of fishes, and explained the precision in determining 
epochs which their higher state of organization and consequent 
susceptibility to external influences afforded. The fishes of the car- 
boniferous period were different from those of the lias ; the fishes of 
the lias different from those of the oolite ; and those of the oolite 
from the fishes of the chalk : and as it must be presumed that fishes 
living together so coexist from the necessity of their organization, 
and its adaptation to attendant circumstances, it  must also be pre- 
sumed that their disappearance was the result of a change in the 
conditions of the earth's surface. In estimating the effects of such 
changes, it is necessary, M. Agassiz observed, to distinguish between 
general ph~enomena affecting, as it were, the laws of nature, and 
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those of a mere local character, such as volcanic eruptions. The 
local phaenomena may indeed have been similar to those of the pre- 
sent time, but the elevations of mountain chains are evidences of a 
more general class of pheenomena, which have affected organic life, 
constituting thereby the various zoological epochs which may be 
traced in the earth's strata. I t  was in such periods of violence and 
change that the beds of any one system were deposited, the animals 
coexisting at the time being, according to the more or less suscep- 
tible nature of their organization, more or less completely annihi. 
lated ; and it was in the tranquillity which followed, that new beings 
were formed, and lived to tenant in like manner the strata of another 
system, which should result from another epoch of disturbance. 
M. Agassiz produced, as an example of sudden destruction, a draw- 
ing of fossil fishes crowded together in a very confused manner, 
such as could only have arisen from an instantaneous catastrophe, 
arresting them, as it were, in a moment. 

M. Agassiz then, at the request of Professor Sedgwick, explained 
those characters, such as the position of the fins, the arrangement 
and size of the scales, &e., by which the fishes of different geological 
eras may be distinguished, referring especially to those of the old 
and new red sandstones. 

]. On British Fossil Astacidse, their Zoological and Geological 
Relations. 2. On British Belemnites. B y  JOHN PHILLII, S, 
F.R.8., G.S., Professor of Geology in King's College, London. 
(The leading results of these two communications, which form 

part of a general investigation of British organic fossils~ undertaken 
at the request of the Association, will be given in the next volume 
of  Transactions.) 

Notice of a newly discovered Tertiary Deposit on the Coast of 
Yorhshire. By JoHN PHILLIeS, F.R.S,  ~c. 

Two hundred yards north of the harbour of Bridlington, near the 
situation where Professor Sedgwick and the author and other ob- 
servers had suspected and loohedfor tertiary beds, a wasting of the 
low cliff had disclosed to a small extent layers of greensand and 
clay, both, but especially the former, containing shells, &c. Diluvial 
clay and pebbles cover and partially confuse this deposit. Of 55 
species of fossils from these beds, which are in Mr. Bean's cabinet 
at Searborough, a very small number (four) belongs to the crag, a 
very small number (five or six) to recent species, and the greater 
proportion is extinct. On comparison of the facts known concern- 
ing this deposit, the crag, the Touraine beds, and certain other fo- 
reign tertiaries, Professor Phillips founded an argument concerning 
the limits of error in the  application of Mr. Lyell's test of the age 
of tertiary formations by the numerical relations of the species of 
fossils which they contain to  recent forms. I t  appeared to Pro- 
fessor Phillips that these limits were wide, and that a method of 
such power and value must not be applied without great caution. 
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A letter from CHARLES LYELL, F.R.S., PRES. G.S. to Professor 
Sedgwick, on the fossil shells of the Suffolk Crag, considered in 
two divisions, according to the views of Mr. Charlesworth ~, was 
read to the meeting. 

Account of Fossil Trees in the attitude of growth in the Coal Mea- 
sures near Glasgow. By  JAMES SMITH, t~.R.S., of Jordan 
Hill. 
The trees in question were discovered at Balgray Quam'y, imme- 

diately adjoining the aqueduct over the Kelvin, about three miles to 
the north of the city of Glasgow. 

The quarry abounds in the usual coal plants, laid horizontally ; 
in one part of it a number of trees were found standing in an up- 
right position, throwing their roots out in all directions, to all ap- 
pearance in the attitude in which they grew, without fracture or 
disturbance. They rest upon, and are imbedded in, strata of sand- 
stone, which are horizontal, or nearly so. The stems terminate about 
two feet above the roots, the superincumbent bed of stone passing 
over them as if they had been cut off. They are about two feet 
and a half in diameter, and are placed as near each other as trees 
of the same size could grow. No internal structure was observed, 
but from the ramification of the roots and of fragments of branches 
found near them, and the external appearance of the bark, which is 
channeled or furrowed, the author presumes that they were dicoty- 
ledonous. 

On certain Fossil Plants from the opposite Shores of the Bristol 
Channel. By  the Rev. DAVID WILLIAMS, T'.G.S. 

These fossils were collected by the author in Devonshire and Pem- 
brokeshire, from shales alternating with anthracitic coal (culm); 
and he states that, after a careful examination, he was led to con- 
clude positively that the strata of the true localities belong to very 
different geological ~eras, that of Devon extending from Bideford to 
South Molton, being a true ' transition' coal, imbedded in ' transi- 
tion' schists, and that of Pembrokeshire and Caermarthenshire be- 
longing to the coal-measures above the mountain limestone. On the 
similarity of these plants found in formations of such different age, 
the author founds objections to the hypothesis of secular refrigera- 
tion ; and the speculation that the atmosphere in early geological 
periods was charged with a greater quantity of carbonic acid gas ; 
and proposes the case as at least an exception to the law, that strata 
may be identified by their imbedded organic remains. 

On the Survey of the Mersey and the Dee. By  Captain H ~ R Y  
MANGLES DENHAM, R. ~., Resident Marine Surveyor of the Port 
O~aLiverp ool. 

ptain Denham exhibited his trigonometrical survey of the 
Mersey and Dee, including the extensive sand-banks and channels 
of Liverpool bay, which, being delineated on the scale of four inches 

* See our present volume, p. 8] et ~eq., p. 353--354, and also p. 464, 
~t seq. of our present number.--ED~T. 
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to the mile, afforded a detailed development of the submarine undu- 
lation, illustrative of his remarks on the action of the tidal stream in 
connexion with those differently shaped estuaries. The self-choking 
effects of the Dee, with its expansive mouth and gradual contraction, 
resembling a lateral section of a cone, were contrasted with the 
scouring effects of the Mersey, its contracted mouth and attenuated 
throat resembling a lateral section of a bottle with its neck pointed 
seaward. To this figure of the estuary of the Mersey, Capt. Den- 
ham ascribed the impetus of its expansive back-water, which has re- 
cently forced a channel of half a mile wide, and two miles long, and 
twelve and thirty feet below the low-water level, through sands, 
situated eight miles outside its coast-line confines, at a tangent to its 
regular course. Thus a most valuable and unexpected channel has 
been produced for navigation, and a compensating escape provided 
for its waters at a time when an injurious deposit was taking place 
across its usual path, where the efforts of the ebb become evanescent. 
The position was ascertained by Captain Denham to be fourteen miles 
below the docks, or tidal straits, where the first impulse amounts, (and 
continues so five hours out of six) to five miles per hour on spring- 
tides. The form of this channel corresponds to the contour of in- 
cidence and reflection throughout its whole course, and indicates the 
exhaustion of the velocity of the water by expansion in the propor- 
tion of 14 to ~5. I t  proves also the certain power of the Mersey to 
command a navigable avenue to the ocean, so long as its guardians 
preserve the high-water boundaries from artii~cial contraction. 

In the course of his professional duties, Capt. Denham proposes 
to himself a further investigation of the proportions of silt, &c. held 
in suspension and gradually deposited, as well as a determination of 
certain peculiarities in the vertical range of the tides with reference 
to atmospheric elasticity. He has already, by the liberal arrange- 
ments of the dock-trustees, been enabled to connect a series of ob- 
servations, even tofive-minute grades, during the twenty-four hours. 
From these, by extensive tabulary interpolations, the half-hourly rise 
and fall upon every stage of the moon was determined, and the ma- 
riner enabled at a glance to know what water existed in excess of 
his chart, and hence when certain subsidiary channels were passable, 
or the several banks might be crossed. He had thus ascertained 
the tidal establishment, or the time of high-water upon full and 
change of the moon, and determined another constant proportion as 
a s tandard--for  graduating future tide-gauge operations, for testing 
smmdings hereafter, for fixing a point of departure for engineers 
when levelling eminences, canals, railroads, &c.,--viz. the oscillating 
point, or mean centre which every six hours is common to neaps 
and springs, and quoted by seamen generally as the half-tide 
math. Capt. Denham is not as yet prepared to state whether 
some small constant difference might not be found as to the instant 
of the half-elapsed time of spring-tide, high and low water, and that 
of neaps, producing the actual half-range of tide to inches; but so 
satisfied is he of a closer approximation than is generally allowed, 
that, though he would never propose to adjust soundings to that 
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half-tide level, because the mariner would have to make variable 
allowances to ascertain the least water he was to expect in the 
channel before him, yet he would suggest for scientific and frequent 
practical references the desirability of engraving on some rocky 
spot of every harbour, and sheltered portions of coast, the well,de- 
fined half-tide level, DATED; for, on the assumption that such a 
level is (no matter what the whole amount of rise and fall differs), 
in the same latitude, equidistant from the earth's centre, then we 
have a standard of obvious importance to science. By reference to 
this constant level those discrepancies may be adjusted which attend 
engineering operations, designed to cooperate on opposite sides of an 
isthmus, where the vertical range differs, and either high or low 
water level separately be started from, instead of the mean centre 
of each range, i.e. half-tide level. 

The Rev. WM. WHEWELL made the following remarks for the 
purpose of exemplifying the application of physical science to geo- 
logical researches. 

1. The permanence of the level of mean water, which Capt. 
Denham has recently proved by trial at Liverpool, suggests the 
proper mode of making such observations on the permanence of 
the relative level of land and sea, as were formerly recommended 
by the Association. In tidal seas the level of the ocean must, 
for such a purpose, be estimated with reference, not to the height 
of high or of low water, which is variable on many accounts, but 
to the height of mean water. This mean water is to be obtained 
by taking at least two high waters and the intervening low water, 
or two low waters and the intervening high water. A very few tides 
will give a near approximation to the true mean level; but the 
more there are taken, the more accuracy will be obtained. This 
mean level must, of course, for the purposes now spoken of, be re- 
ferred to some durable mark in the solid ground. 2. The phmno- 
mena of terrestrial magnetism, being apparently connected with the 
internal constitution of the earth, are of interest to the geologist. 
According to the most recent researches of Hansteen the earth has 
four magnetic poles, all of them revolving in the neighbourhood of 
the geographical poles ; and the periods of these revolutions are re- 
spectively about ¢600, 17¢0, 1300, and 860 years. These times, 
though long as historical periods, are short compared with many of 
those cycles of which geological researches and astronomical calcu- 
lations prove the existence ; and it is impossible not to feel a great 
curiosity respecting the nature of the subterraneous changes which 
take place in such periods. I t  concerns the geologist therefore, no less 
than the physical philosopher, to further the progress of our know- 
ledge of terrestrial magnetism. 3. The heat of the interior parts of 
the earth has always been treated of by those who have established 
the theory of heat upon mathematical principles. They have 
hitherto considered it as proved, upon such principles, that the in- 
crease of temperature of the substance of the earth as we descend, 
proves the reality of an original heat. But M: Poisson, in his 
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Theorie de la Chaleur just published, dissents from this opinion, and 
is disposed to assign another reason for the higher temperature be- 
low the surface. He observes that the cosmical regions in which the 
solar system moves have a proper temperature of their own ; that 
this temperature may be different in different parts of the universe ; 
and that if this be so, the earth would be some time in acquiring 
the temperature of the part of space in which it has arrived. This 
temperature will be propagated gradually from the surface to the 
interior parts. And hence, if the solar system moves out of a hotter 
into a colder region of space, the part of the earth below the surface 
will exhibit traces of that higher temperature which it had before 
acquired. And this would by no means imply that the increase of  
temperature goes on all the way to the centre. Though these opi- 
nions may not gain the assent of' geologists, it may be proper that 
they should be aware that such have been promulgated. 

On the Geographical Position of Cape Farewell. By Dr. WEST. 

The chief object of the memoir was to show, That Cape Farewell, 
so named by Davies in 1585, is not, as stated by Egede, Crantz, and 
Giesecke, on the island of Sermesok, but on another island many 
miles to the south-east of it ; - -Tha t  Staten Hoek is not, as generally 
laid down in charts, a promontory on the southernmost extremity of 
the main land, nor yet, as stated in the Edinburgh Review (No. 59,) 
an inlet, but that it is identical with Cape Farewell, and received its 
name, which signifies the States' Promontory, from the Dutch na- 
vigators. Dr. West also showed that this fact, though now appa- 
rently quite unknown in these countries, was understood and plainly 
stated nearly ninety years ago in an English work, Drage's Account 
of the Voyage in the California in 1746 and 1747. 

The memoir was accompanied by a copy of Graah's Chart of 
Greenland, the latest and most correct extant, from which it appeared 
that Giesecke, in his account of Greenland in Brewster's Edinburgh 
Cyclopaedia, and in his map of that country in the 14th vol. of the 
Transactions of the Royal Irish Academy, has placed the island of 
Sermesok nearly a degree too much to the south ; that no part of  
the main land could possibly be seen from the open sea to the south 
o f  the coast of Greenland ; and that the island most to the south of  
the strait Ikareseksoak is the only one on which is a cape answering 
to the description given by navigators of Cape Farewell. 

Dr. West concluded his memoir by expressing his opinion that 
Captain Graah, by his having satisfactorily ascertained that there 
was no trace whatever of a colony on the east coast from its southern- 
most extremity to lat. 65 ° $0', has completely established the correct- 
ness of the opinion of Eggers that the (Esterbygd, or eastern settle- 
ment, was situated on the south-west coast, in what is now Juliane- 
shaab's District; and that it  received its name merely from the fact 
of its being to the east of the other settlement, the Vesterbygd. 
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